Introduction
Meticulous haemostasis is important in all surgical procedures. However, the head and neck area is particularly susceptible to bleeding due to rich vascular supply in the area. It is prone in forming haematomas which might have severe consequences, such as airway compromise. Various methods have been used in order to obtain adequate haemostasis during operations, such as, suture ligation, the harmonic scalpel 1 , surgical clips 2 diathermy, or electrocautery 3 . Moreover, some surgeons advocate the use of fibrin sealants 4 , already proven successful in other operations in terms of haematoma formation 5 .
Other manoeuvres have been advocated to optimise intra-operative haemostasis, which are less well documented in the current literature. These include the Valsalva manoeuvre and tilting the patient with the head down (Trendelenburg tilt), both of which may reveal occult bleeding vessels by increasing venous pressure. Another technique that is widely used is washing the wound with hydrogen peroxide in order to make bleeding points more evident.
The aim of the study is to compare the use of Valsalva manoeuvre against Trendelnburg tilt, in order to identify bleeding vessels and achieve adequate haemostasis prior to completing surgery. This is particularly important in the head and neck surgical practice by our group where we do not routinely used surgical drains.
Materials and Method
Materials: 50 consecutive major head and neck surgical procedures performed in a regional unit were included in the study. Data analysis: The data was entered into an access database and the statistical analysis was done using SPSS (Mann-Whitney test and chi-square used for main outcome).
The project was registered with the Hospital audit department
Results
Fifty patients were included in the project, 9 males and 23 females. Two patients were excluded, because a sternotomy and a maxillectomy had been performed. This predisposed to bone bleeding and the procedures were not strictly speaking in the neck. The median age was 53 years (range 22-80). 37 (74%) had an ASA of 1.
Complicating features of the operation, such as marked neck fibrosis from Riedel's thyroiditis (in 5 patients) and large goitre with retrosternal extension (in 4 patients)
were noted. Thyroid resections were the most common operations perfomed. Table 1 shows the number and type of operations in detail.
The total number of bleeding vessels identified in Trendelenburg tilt was significantly greater than when using Valsalva manoeuvre (p<0.0001). Figure 1 shows the number of bleeding points identified in all patients using both techniques. In 32 (64%) patients, no bleeding points were identified with the Valsalva manoeuvre technique.
Fifteen patients (30%) had only one visible bleeding point and in no patient more than 2 bleeding points were identified. Using the Trendelenburg tilt, bleeding points were identifiable in 34 patients (68%).
All bleeding points found on Valsalva manoeuvre were minor and dealt with using diathermy. In the case of head down (Trendelenburg) position, most bleeding points were dealt with using diathermy (101/113 -89%-). However, there were 12 (11%) bleeding vessels that required ties or stitching. These included the anterior jugular vein punctures when the wound filled with blood as the patient was inclined head down, and another puncture in the internal jugular vein that required stitching. Neither of these bleeding vessels were identified on Valsalva manoeuvre. The haemostasis technique used for each bleeding vessel is shown in table 2.
In terms of time taken to finish haemostasis, using the Valsalva manoeuvre it took 30-60 seconds (median 30 seconds). The limiting factor was that sustained increased positive expiratory end pressure can cause complications. In the case of head down, final haemostasis took 2 to 25 minutes (median 6 minutes -360 seconds-). There were no complications recorded for all surgical procedures.
Discussions
Good haemostasis is important in all surgery, but the risk of haematoma in the head and neck area is particularly important due to the risk of airway compromise.
Recently, the use of drains in thyroid surgery has decreased considerably lately, as their use does not benefit the patients' outcome and may increase hospital stay 6, 7, 8, 9 .
This makes haemostasis paramount whatever the method used. In our unit we perform a large number of major head and neck procedures, most of those being thyroid cases.
The approach to thyroid surgery is in the traditional way of open surgery and diathermy, clips and ties for haemostasis. The senior author does not use drains for thyroid excisions, partial or total, although drains are used neck dissections.
The aim of this study was to investigate a technique which provides adequate identification of any potential bleeding vessels in achieving intra-operative haemostasis. Using the head down position, a significantly higher number of bleeding points were identified, in comparison with Valsalva manoeuvre. The former technique proved more sensitive in identifying bleeding vessels that were not seen before (113/134 bleeding vessels identified). It is worth noting that in five cases, significant bleeding that required stitching or tying was missed using Valsalva manoeuvre. In one patient, the bleeding was from a puncture in the internal jugular vein and was missed by Valsalva technique.
We carried out Valsalva manoeuvre first and then head down as it was current practice in the department. This did not affect the results as the number of patients that had bleeding on Valsalva and none on head down was minimal. The opposite, judging by the results, would not have been true.
There are several reports that Valsalva manoeuvre apart from increasing venous pressure can cause reflux in the internal jugular vein, thus helping to identify any bleeding 10 . The limiting factor using this technique is that sustained increased positive expiratory end pressure can cause complications, such as barotrauma. Therefore, the pressure cannot be held for more than a minute limiting the chances of identifying any potential bleeding vessels.
The reason 30° was used for the Trendelenburg position was that this has been shown to be the optimum diameter for increase in central venous pressure in a previous study by Rex et al 11 . However, Clenaghan et al. state that at 10° degrees of inclination there is already a significant increase in diameter measured by ultrasound 12 . There is a risk of increasing intra-cranial pressure. Cerebral compromise can be minimised by reducing the time the patient is in Trendelenburg tilt. In our study the time taken on average for haemostasis was only 6 minutes.
The senior author considered more appropriate to measure the bleeding point diameter by the way that was treated rather than numerically. This was thought to be better as it relates directly to the clinical application and is less time consuming. In general terms, any vessel wider than X was tied or repaired with a stitch in the case of the jugular vein. Vessels with a smaller diameter were diathermised. No visible ooze was left untreated.
In conclusion, our results show the difference between Valsalva manoeuvre and Trendelenburg position in finding bleeding vessels at haemostasis significantly favours the latter. It has become our practice to routinely put patients in Trendelenburg tilt only, to check its adequacy before closing the wound. The inclination can be as little as 10° with significant increase in vessel diameter and thus avoid intra-cranial complications. 
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